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(54) Method and apparatus for seamless imaging of sleeves as used in flexography 



(57) An external drum laser imagesetter providing 
one or more imaging beams. The drum is rotataed in a 
fast scan direction and the one or more beams are mod- 



ulated while the beams are moved in a slow scan direc- 
tion. In one embodiment, the imaging beams are deflect- 
ed in a slow scan direction to compensate for the spiral 
advance. 
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Description 

TECHNICAL FIELD OF THE INVENTION 

[0001] The Invention relates seamless imaging and 
more specifically to an improved method and an appa- 
ratus to expose digital f lexo sleeves for endless printing. 

BACKGROUND 

[0002] At present, flexography is one of the main print- 
ing processes. Aflexo sleeve, normally rubber or pho- 
topolymer, is fabricated in such a way that the areas cor- 
responding to zones to be inked are geometrically high- 
er than the areas corresponding to zones not to be 
inked. Contacting the flexo sleeve with an inking roller, 
such as an anilox roller, inks the flexo sleeve. Only the 
geometrically higher zones of the flexo sleeve are inked, 
olher areas are not inked. Subsequently, the inked flexo 
sleeve is brought in contact with a substrate and the 
inked parts transfer ink on to the substrate, thus produc- 
ing the desired image on the substrate. 
[0003] In flexography, there is demand for printing 
continuous designs such as wallpaper, decoration and 
gift wrapping paper. In general, such flexography appli- 
cations use a cylindrical form, usually a printing sleeve 
or a cylindrical printing cylinder formed by fusing the 
edges of a sheet together to form a seamless, continu- 
ous element. Such continuous printing elements are 
well suited for mounting on conventional laser exposing 
engraving equipment such as the Barco Graphics 
CyreK© Digital Imager (Barco Graphics, Gent, Belgium) 
or flexography engravers available from ZED Instru- 
ments Ltd. (Hersham, Surrey, England) or Applied Laser 
Engineering Ltd. (West Molesey, Surrey, England). 
[0004] When continuous designs are imaged, the 
continuous designs must be imagedf ully seamless, oth- 
erwise artifacts become visible in the final print. Artifacts 
at the seams are especially undesirable because such 
artifacts repeat with each repeat length (i.e. circumfer- 
ence) of the printing sleeve. 

[0005] For conventional flexography, a film is 
wrapped around a sleeve arid appropriate methods are 
applied to transfer the image present on that film to the 
flexo plate material on the sleeve (e.g., photopolymer). 
Using such a method, a seam is typically visible where 
the ends of the film overlap or come close to each other. 
[0006] FIG. 1 A illustrates a flexo sleeve 100 on a drum 
in a prior-art digital flexography apparatus using an ex- 
ternal drum laser output scanner (imager, imagesetter). 
There are several laser imaging methods known to 
those skilled in the art to image either rubber sleeves or 
digital photopolymer sleeves. The flexo sleeve 100 is 
either mounted on a carrier like a mandrel or a carrier 
sleeve or cylinder 1 01 . The carrier 101 is mounted di- 
rectly into a drum laser imagesetter (the whole images- 
etter is not shown) where carrier 101 functions as the 
rotating drum during the imaging process. In a drum la- 
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ser output scanner, the fast scan direction 120 is in cir- 
cumference direction (circumference of the sleeve 101), 
and the slow scan direction 130 is in axial direction, as 
shown in FIG. 1 A. While the carrier 1 01 rotates in a fast 

5 scan direction shown as the negative direction in FIG. 
1A, in the external drum laser imagesetter, one image 
track 1 02 is transferred in a fast scan direction shown 
as the positive fast scan direction. During each revolu- 
tion of the carrier 101 and flexo sleeve 100 assembly, 

10 the imaging head 1 04 slowly moves in a slow scan di- 
rection shown as the positive slow scan direction in FIG. 
1 A. This results in the track 1 02 following a spiral. In one 
revolution of the drum, a single first spiral image track 
102 is completed. A subsequent spiral image track next 

is to the first image track is transferred to the flexo sleeve 
1 00 in the next revolution. The process repeats until the 
image is completely transferred along a spiral 1 02 to the 
flexo sleeve 100. This process is referred to as a spiral 
advance imaging process. The case shown in FIG. 1A 

20 is of a single laser beam output scanner. A seam is 
shown as 105 in FIG. 1 A. 

[0007] Multiple laser beam output scanners that fol- 
low spiral advance also are known. With a multi-beam 
system, several tracks are written during each revolu- 

25 tion. Thus, the complete image is transferred along sev- 
eral spirals rather than a single spiral. 
[0008] Modern laser scanning imagesetters usually 
use spiral advance in the slow scan direction perpen- 
dicular to the scan line ("fast-scan") direction. The spiral 

30 shape may not be a problem when imaging plates, not 
even for multiple beam imaging systems, because cor- 
rection methods can be applied so that the result is an 
image that is slightly turned on the printing plate. The 
plate is usually cut before mounting it on a press sleeve, 

35 so the turned image can be compensated for by mount- 
ing the finally processed printing plate properly turned 
in the opposite direction on that press sleeve. 
[0009] FIGs. 1B-1 E show the pixels of one or more 
spiral advanced scanned lines such as line 1 02 through 

40 several portions, shown in an exaggerated manner as 
regions 110, 112 : 114, and 116, respectively, of the laser 
scanned flexo sleeve 100 in FIG. 1A on a prior-art spiral 
advance scanner. The fast scan direction is the same in 
all FIGs. 1B-1E, and is shown as direction 180 in FIG. 

45 1B. 

[0010] FIG. 1B shows scanned pixels 140, 142 Im- 
aged at location 110 on the flexo sleeve 100 that is not 
near the seam 105. FIGs. 1C-1E show scanned pixels 
150, 152, 154, 156, 160, 162, respectively, imaged at a 

50 seam 105. 

[0011] FIG. 1C shows scanned sets of pixels 150, 152 
imaged with a single laser beam on either side of the 
seam 105. Scanned sets of pixels 150, 152 are offset 
from each other in the slow scan direction 130 approx- 

55 imately the width of one laser beam. 

[0012] FIG. 1D shows scanned sets of pixels 154, 
156, imaged with two laser beams, on either side of the 
seam 105. Scanned sets of pixels 154, 156 are offset 
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from each other in the slow scan direction 130 approx- 
imately the width of two laser beams. 
[0013] FIG. 1 E shows scanned sets of pixels 1 60 ; 1 62 
imaged with four laser beams, on either side of the seam 
105. Scanned sets of pixels 160, 162 are offset from 5 
each other in the slow scan direction 130 approximately 
the width of four laser beams. 

[0014] As can be seen in FIGS. 1 B-1 E, the spiral ad- 
vance process results in scanned sets of pixels 150, 
152, 154, 156, 160, 162 located near or at the seam 1 05 
being formed differently (i.e. having offsets) from 
scanned sets of pixels 140, 142 having the same area 
and located away from the seam 105. The respective 
offsets shown in FIGs. 1C-1E may result in visible arti- 
facts or errors at the seam 1 05. The visible artifacts are 
typically more pronounced if more than one track is im- 
aged at a time, for example using a multiple-beam im- 
aging system. For N B laser beams, this offset can be N B 
times the distance between two image tracks in the slow 
scan direction 130, as can be seen in FIGs. 1C-1E. 
[0015] As shown in FIG. 1 C, single laser beam system 
using spiral advance may not result in severe artifacts. 
Even in this case, however, the seam 105 may become 
visible in some screen patterns, especially in homoge- 
neous screens in the middle percentage area (around 
50% coverage), for example, screens that use small 
dots, or for thin, regular vertical lines across the seam 
(e.g. bar-codes). 

[0016] When increasing the number of laser beams 
(FIGs. 1 D and 1 E), the offset between two adjacent pix- 
els 154, 156 and 160, 162 around the seam 105 be- 
comes larger, and the resulting artifacts become more 
visible. 

[0017] Current laser beam drum scanners offer only 
rudimentary support of seamless imaging of flexo 
sleeve 1 00 . This is especially true for the emerging mu I- 
tiple beam imaging systems such as the CreoScitex 
ThermoFlex™ (CreoScitex Division of Creo Products 
Inc., Vancouver, BC, Canada). 

[0018] FIG. 2 illustrates one prior-art method, known 
as "block advance" to reduce the artifacts described 
above in FIGs. 1C-1E. Examples of prior-art systems 
using block advance include the Grapholas® System 
from Barco Graphics/Baasel Scheel Lasergraphics, 
GmbH, Itzehoe, Germany In block advance, the ad- 
vance in the slow scan direction 130 stops periodically 
during imaging data output. Imaging of each' track starts 
at a specific circumference zero position 220 and stops 
after one revolution of the flexo sleeve 1 00 is completed 
a complete image track 202 is written. The zero position 
220 may or may not coincide with the seam 105 of the 
flexo sleeve 100. After the imaging stops, the imaging 
head 104 then moves in the slow scan direction 130 to 
the next imaging position 104A while the flexo sleeve 
100 revolves a complete revolution. Imaging of the next 
image track 204 begins at the zero position 220. 
[0019] One of the main disadvantages of the block ad- 
vance method described in FIG. 2 is that imaging re- 



quires approximately twice the time of imaging with spi- 
ral advance methods. The increase in imaging time is a 
result of the imaging being stopped for a full revolution 
while the imaging head 104 is moved in slow scan di- 
rection to the subsequent image track. Imaging is ac- 
complished during one full revolution, without moving 
the imaging head 104, then imaging is stopped during 
the next full revolution so that the imaging head 1 04 can 
be advanced to the next imaging position 104A. 
[0020] Digital flexography systems are very expen- 
sive. Any reduction in productivity such as reduced im- 
aging throughput and response times, are directly cor- 
related to reduced return on investment. 
[0021] What is needed is a method to reduce the ar- 
tifacts of the spiral advance method while still maintain- 
ing substantially less loss of productivity than the prior- 
art block advance imaging method. 

SUMMARY 

[0022] Disclosed herein is an apparatus for imaging 
a flexo sleeve mounted on a rotatable drum, the drum 
and sleeve combination having a seam at a seam loca- 
tion. The apparatus includes a laser output scanner ori- 
ented to direct one or more imaging laser beams to the 
surface of the flexo sleeve, each at a focal spot. The 
laser output scanner includes, for each laser beam, a 
laser beam source and a modulator to modulate the la- 
ser beam according to image data. The apparatus fur- 
ther includes a fast scan motion actuator to rotate the 
drum relative to the laser beam or beams, a slow scan 
motion actuator to provide relative motion between the 
laser beam(s) focal point(s) and the sleeve surface in a 
slow scan direction parallel to the axis of rotation of the 
drum, and a controller receiving the image data and cou- 
pled to the modulator(s), the fast scan motion actuator, 
and the slow scan motion actuator. The controller cou- 
ples image data to the modulator(s) and compensates 
for artifacts at the seam while exposing the flexo sleeve 
at a speed substantially the same as spiral advance ex- 
posing with no seam compensation. By substantially the 
same speed is meant less than doubling of the time re- 
quired to image the sleeve as is required by the prior- 
art block advance method. 

[0023] In one embodiment, an external drum laser im- 
agesetter is disclosed wherein the controller controls the 
imaging laser advanced in a spiral advance while the 
laser beam is deflected by a deflector in a slow scan 
direction while the focus of the imaging laser beam 
moves in a fast scan direction. The deflector may deflect 
the focus spot of the corresponding laser beam at a 
speed substantially equal to the speed of advance in the 
slow scan direction, and in a direction opposite the mo- 
tion in the slow scan direction. 

[0024] The deflector may include an acousto-optical 
device or a piezo -electric mirror. Furthermore, the mod- 
ulator may use the same acousto-optical device as the 
deflector. 
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[0025] In another embodiment, an external drum laser 
imagesetter is disclosed wherein, once a first set of im- 
age tracks is completed, the imaging beams are mo- 
mentarily interrupted and the imaging heads are ad- 
vanced in the slow scan direction to a second set of im- 
age tracks. The controller causes the deflectors to de- 
flect the laser beams to the next set of image tracks'at 
the end of each revolution of the drum in the fast scan 
direction. Then the controller commences imaging at the 
next laser beam positions without waiting for the laser 
to return to what was previously the starting position. 
[0026] The deflection of the laser beams from one set 
of laser beam positions to the next set of laser beam 
positions at the end of each revolution to write a next 
set of tracks occurs while the drum rotates at least one 
pixel length in the fast scan direction. The controller fur- 
ther cyclically shifts the imaging data for the next set of 
tracks by an amount corresponding to the drum rotation 
that occurs during the deflection in the slow scan direc- 
tion, such that the imaging data is correctly written onto 
the next set of tracks. 

[0027] According to an embodiment of the invention, 
image data may be screened using a special screen that 
diminishes the visibility of artifacts at the seam location. 
The screen may avoid dot positioning at the seam loca- 
tion. The screen may furthermore include pixel displace- 
ments in the slow scan direction, whereby the pixel dis- 
placement is dependent on a distance in the fast scan 
direction from a starting position, such that imaging us- 
ing the pixel-displaced screen with spiral advance sub- 
stantially corrects seam artifacts. Said pixel displace- 
ment may be precalculated during raster image 
processing to prepare the image data, or it may be cal- 
culated on the fly. 

[0028] Furthermore, according to the present inven- 
tion, a method of seamlessly exposing a surface of a 
digital flexo sleeve is disclosed. The method comprises 
the steps of: 

loading a digital flexo sleeve in a laser imagesetter 
device; 

exposing one or more image tracks on the surface 
of the digital flexo sleeve with one or more laser 
beams moving in a fast scan direction and modu- 
lated according to image data; 
advancing the laser beams in a slow scan direction; 
and 

compensating for any spiral advance such that ar- 
tifacts at any seam locations at the sleeve are sub- 
stantially diminished. 

[0029] According to an embodiment of the present in- 
vention, the exposing and advancing the laser beams 
in a slow scan direction may occur simultaneously. The 
compensating then includes simultaneously deflecting 
the laser beams in the slow scan direction in a direction 
opposite the slow scan advance direction by an amount 
dependent on fast scan distance while the laser beams 



move in the fast scan direction on the sleeve surface, 
such that the spiral advance is compensated. 
[0030] The image data may be screened using a 
screen, the exposing and advancing the laser beams in 
5 a slow scan direction occurring simultaneously, and the 
compensating including shifting pixel data in the 
screened image data in the slow scan direction opposite 
to the slow scan advance direction to compensate for 
the spiral advance. The shifting may be stochastic. The 
10 shifting pixel data for a plurality of pixels may include 
Rl Pping an image using a plurality of specially designed 
halftone screens, wherein each one of the plurality of 
the halftone screens use a stochastic pixel shift in a neg- 
ative slow scan direction. 
is [0031] According to a further embodiment of the 
present invention, wherein the fast scan motion is rota- 
tion of the sleeve relative to the one or more laser 
beams, compensating may include: 

suppressing motion in the slow scan direction dur- 
ing exposing, the exposing including rotation in the 
fast scan direction causing the one or more tracks 
to be written at a set of track positions on the sleeve 
according to the image data, 
advancing the one or more laser beams to advance 
in the slow scan direction to a next set of track po- 
sitions while suppressing imaging, and 
commencing imaging at said next set of track posi- 
tions when the advance in the slow scan direction 
is complete, cyclically shifting the imaging data for 
a next set of tracks by an amount corresponding to 
the sleeve rotation that occurs during the advance 
in the slow scan direction, such that the imaging da- 
ta is correctly written onto the next set of tracks. 

[0032] The motion in the fast scan direction may be 
caused by rotation of the flexo sleeve. According to yet 
another embodiment of the present invention, the ex- 
posing starts when the sleeve is at a starting position, 
and the method further comprises a step of resetting the 
deflection of the laser beam(s) to zero when the sleeve 
has returned to the starting position. The deflection of 
the laser beam(s) may be carried out by applying fre- 
quency chirps to one or more acousto-optical device. 
[0033] According to the present invention is further- 
more described a method of seamlessly exposing a dig- 
ital flexo sleeve, the method comprising the steps of : 

loading a digital flexo sleeve in a laser imagesetter 
device; 

exposing a first image track on the digital flexo 
sleeve with a laser beam modulated according to 
image data; 

interrupting the laser beam; 

advancing the laser beam to a second image track 
in a block advance in a slow scan direction, wherein 
the block advance requires less than a full revolu- 
tion of the flexo sleeve; and 
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starting an exposure of the second image track im- 
mediately upon completion of the block advance. 

[0034] Starting the exposure of the second image 
track may include cyclically shifting the second image 
track image data so that data of the second image track 
is written at a correct position on the digital flexo sleeve. 
Furthermore, multiple image tracks may be imaged si- 
multaneously. 

[0035] According to a further embodiment, a method 
of seamlessly exposing a digital fiexo sleeve with a half- 
tone image is provided. The method comprises the 
steps of: 

displacing pixel data for a plurality of pixels, wherein 
the plurality of pixels are located adjacent to a seam 
on a digital flexo sleeve; 

loading the digital flexo sleeve in an imagesetter de- 
vice; and 

transferring the halftone image to the digital flexo 
V sleeve. 

[0036] According to yet a further embodiment of the 
present invention, a method of seamlessly exposing a 
flexo sleeve having a seam location is disclosed. The 
method includes the steps of: 

raster image processing (RIPing) an image using 
specially designed halftone screens, so that no half- 
tone screening dots are placed directly at the seam 
location; 

loading a digital flexo sleeve in an imagesetter de- 
vice; and 

transferring an image to the flexo sleeve using a 
conventional spiral advance mode. 

[0037] According to still a further embodiment of the 
present invention, a method of seamlessly exposing a 
flexo sleeve having a seam location is described. The 
method includes the steps of: 

RIPping an image using specially designed halftone 
screens; 

introducing pixel shift in the negative slow scan di- 
rection into the 38 to compensate for the spiral ad- 
vance of an imagesetter that uses conventional spi- 
ral advance imaging; 
loading a digital flexo sleeve; and 
exposing the image onto the flexo sleeve loaded on 
the imagesetter device using the conventional spi- 
ral advance imaging mode. 

[0038] The pixel shift may be introduced in the RIP- 
ping step, or it may be introduced by on the fly deflecting 
during imaging. 

[0039] According to an embodiment, for each imaging 
beam , once a first image track is completed, the imaging 
beam is momentarily interrupted and the imaging head 



is advanced in the slow scan direction to a second image 
track, and the second image track is imaged without 
waiting for the laser to return to what was previously the 
starting position. The flexo sleeve only revolves for a 
5 fraction of a full revolution while the laser is advanced 
to the second image track. 

[0040] In another embodiment, the image data trans- 
ferred to the imagesetter is modified such that the spiral 
advance is compensated for either by special screens 
10 or by regularly or stochastically pixel shifts in the slow 
scan direction opposite to the spiral advance slow scan 
direction. 
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[0041] The invention will now be described in more 
detail by means of the embodiments represented in the 
drawings. In the drawings: 

[0042] FIG. 1 A illustrates a flexo sleeve on a drum in 
20 a prior-art digital flexography apparatus using a drum 
laser scanner. 

[0043] FIGs. 1B-1E show screening dots resulting 
from spiral advanced scanned lines through several por- 
tions of a laser scanned flexo sleeve shown in FIG. 1 A. 
25 FIG. 1 B shows screening dots that miss the seam, and 
FIGS. 1 C-1 E show different cases of the dots located at 
a seam. 

[0044] FIG. 2 illustrates , a prior-art block advance 
method to reduce imaging artifacts. 
30 [0045] FIGs. 3A and 3B show one embodiment of an 
improved block imaging process with a variable starting 
point for each image track. 

[0046] FIG. 4A illustrates a flattened flexo sleeve of 
one embodiment of an improved spiral advance meth- 

35 od, and FIG 4B shows one method embodiment of the 
improved spiral advance invention. 
[0047] FIG. 5 illustrates one embodiment of an im- 
proved laser beam drum imagesetter embodying as- 
pects of the invention. 

40 [0048] FIGs. 6A represents a special screen avoiding 
direct pixel placement at the seam imaged with two- 
beam spiral advance, in accordance with one embodi- 
ment; 

[0049] FIGs. 6B-6D show modified pixels of one em- 
45 bodiment, and in particular schematically explain the 
use of a special screen for position compensation of pix- 
els in case of two-beams spiral advance, in one embod- 
iment of the invention. FIG. 6B represents the original 
image, FIG. 6C represents the input image and FIG. 6D 
50 represents the imaging result. 

[0050] FIG. 7 shows a halftone screening process of 
one embodiment. 

[0051] In the drawings a same reference number is 
attributed to a same or analogous element. 

55 

DETAILED DESCRIPTION 

[0052] As wilt be described in more detail below, and 
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in accordance to various embodiments, a method and 
apparatus is disclosed for exposing a digital f lexo sleeve 
(e.g., a seamless plate) for endless printing including 
loading the flexo sleeve in an imagesetter and exposing 
a first image track on the flexo sleeve. In one embodi- 
ment, the imaging laser is simultaneously advanced in 
a spiral advance and deflected in a slow scan direction 
while the focus of the imaging laser moves in a fast scan 
direction. In a another embodiment, once the first image 
track is completed, the imaging laser is momentarily in- 
terrupted and the laser is block advanced to a second 
image track, then the second image track is imaged 
without waiting for a the laser focus to return to the ear- 
lier starting position in the fast scan position. The flexo 
sleeve only moves a small amount in the fast scan di- 
rection, e.g., only revolves for a small fraction of a full 
revolution while the laser is advanced to the second im- 
age track and the imaging of the second track is com- 
menced. The image pixels are shifted to account for the 
pixels not imaged during that part of the fast scan move- 
ment during which imaging was stopped and the beam 
moved in the slow scan direction. 

[0053] FIGs. 3A and 3B show one embodiment of an 
improved block imaging process with a variable starting 
point for each image track. The variable starting points 
320A-320F are represented as the intersection of the 
starting line 320 and the respective image tracks 302, 
304, 306, 308, 310, 312. In one embodiment of the im- 
proved block imaging process, the flexo sleeve 100 is 
loaded in an imagesetter in step 340. The image setter 
rotates the flexo sleeve 100 in the fast scan direction 
120 in the direction shown as the negative fast scan di- 
rection in FIG. 3A, and the imaging head 104 is aligned 
to image track 302. In step 342, starting at the variable 
starting point 320A, the laser beam 103 writes image 
data to the first image track 302 during the first revolution 
of the flexo sleeve 100 according to imaging data mod- 
ulating the laser beam using a modulator. This occurs 
for a complete revolution. Next, in step 344, at the end 
of the first revolution of the flexo sleeve 100, the laser 
beam 103 is momentarily interrupted, for example, by 
the modulator shutting off the beam The imaging head 
104 is quickly moved or advanced to align with a sub- 
sequent image track 304 in step 346. In step 348, the 
laser beam 1 03 is then restarted at the variable starting 
point 320B in the image track 304 to write image data. 
The imaging now occurs for a complete revolution. The 
image data of the subsequent track 304 is cyclically (i. 
e., circularly, periodically) shifted by a number of pixels 
corresponding to the difference in starting positions 
320A and 320B during the writing by a controller (not 
shown). By cyclic shifting is meant that the data from 
start to end of the track is periodically shifted so that the 
data that would have been written at the beginning of 
the imaging at position 320A of the subsequent track 
304 in a prior-art block advance scanner is written at the 
end of the revolution in this embodiment after the laser 
reaches that segment starting at position 320A. 



10 

[0054] The improved block imaging process contin- 
ues through subsequent image tracks 306, 308, 310, 
31 2 to complete the imaging of the flexo sleeve 1 00. 
[0055] Only a small portion 31 8A of one revolution of 
5 the flexo sleeve 100 is not used for imaging the flexo 
sleeve 100 in image tracks 302 and 304. This may be 
10% or 20% of a revolution, or even less. Note that in 
general, the small portion 31 8A may or may not be eq ual 
to other small portions 31 8B-31 8E. 
10 [0056] FIG. 5 illustrates one embodiment of an im- 
proved laser beam external drum imagesetter 500. The 
improved laser beam scanner includes a laser beam 
source 510, an imaging head 104 to receive the laser 
beam, modulate the beam, and focus the modulated la- 
's ser beam onto a focal spot 503 on the surface of the 
flexo sleeve 1 00. The imaging head 1 04 in one embod- 
iment includes a reflector 514 to direct the laser beam 
from the laser beam source 510 to a deflector 506. The 
laser beam passes th rough the deflector 506 to the mod- 

20 ulator 508 that is modulating the laser beam according 
to the imaging data. The imagesetter 500 further in- 
cludes a controller 540 that controls the device 500. The 
controller 540 comprises a programmable microcontrol- 
ler in the form of a microprocessor, and a memory that 

25 includes instructions for the microprocessor. The image 
data 542 is input to the controller 540, and the modulator 
508 receives image data 542 from the controller 540 and 
modulates the laser beam 5 1 2 with the image data 542 . 
The modulator 508 and deflector 506 work together in 

30 the imaging head to direct the modulated laser beam to 
the surface of the flexo sleeve 1 00 at the focal point 503. 
It is to be noted that the deflector 506 in imaging head 
1 04 is shown preceding the modulator 508. Alternative- 
ly, the deflector 506 may occur after the modulator 508, 

35 or may be combined with the modulator 508. The flexo 
sleeve 1 00 is mounted on a drum 502. The drum 502 is 
rotated by a fast scan motion actuator, for example a 
motor 520. The fast scan actuator 520 is controlled by 
the controller 540. A slow scan motion actuator, for ex- 

^0 ample a motor 530, which in one embodiment, is a linear 
motor, moves the imaging head 104 in a slow scan di- 
rection 1 30 as directed by the controller 540. 
[0057] It is to be noted that FIG. 5 shows a single 
beam system. A multiple-beam system is similar, and 

4 5 includes, for each beam, a source of a laser beam, a 
deflector, and a modulator. A separate laser may pro- 
vide each beam : for example from a laser array, or all 
the beams may be provided from a single laser together 
with a beam splitter or a beam deflector, as is known in 

50 the art. 

[0058] In one embodiment of the improved block ad- 
vance, the slow scan motion actuator is used to advance 
the imaging head 104 between one image track to an- 
other. The controller 540 provides the instructions to the 
55 slow scan motion actuator 530 to move the imaging 
head 1 04 in a slow scan direction 130 from one image 
track to another. The controller 540 also provides the 
variable starting points 31 8A-318E of each image track 
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302-31 2 respectively, and provides the cyclic shift of the 
imaging data of a complete revolution. 
[0059] Another embodiment uses the deflector 506 to 
increase the speed of the beam focal point 503 moving 
raoidly n the slow scan direction from one track to a 
subsequent track. 

[0060] In an alternate embodiment, the imaging head 
104 can include multiple imaging laser beams where 
each laser oeam images a different image track simul- 
taneous y For example, if image track 302 consists of 
N pixels, data output for imaging does not necessarily 
start at pixel number 1 , but at pixel number N 0 , where 1 
v N 0 *: N wherein N 0 changes from a first image track 
to a second image track according to the time required 
to aovancc the imaging head 1 04 to the second image 
w*ck I his is a much smaller time than the time needed 
to- a fun rotation of tne drum 502, The use of block ad- 
vance wim vnr ab c imaging start position thus improves 
prDUijct<*!!v t)\ mtnimi/ nq the duration of the wait Cy- 
cles 

[0061] Scne f»e*c sleeves show thermal history ef- 
fects r% r a ins m^y cause banding. If the imaging proc- 
ess reo^it:, i» s v»^iD»e tncrm.-ii history effects on the flexo 
sleeve IDC' \^cn m addition to the shift to account for 
the slow tc.*n tr^cK to track motion, the variable starting 
pomts can do connoted to compensate for the thermal 
history oftects that become visible : such as banding. 
One nmoorj { rrv»n: vh-ios the variable starting points sto- 
chastically Arothpr inctuaes recording the effect and 
addirg no sn<*tea starting points. 
[0062] it is to do noted that the improved block ad- 
vance system st H slov/s down imaging compared to 
100% spiral advance The slow-down depends on the 
speed o' slow scan advance from track to track, includ- 
ing the t me required to start and stop the slow scan di- 
rection mot on actuator. In some embodiments, the mo- 
tion actuator may always be on, and the imaging head 
be engaged or disengaged from the motion actuator to 
effect the track-to-track motion. 

[0063] An alternate embodiment compensates for the 
spiral acvancc by deflecting the beam in the slow scan 
direction dunnq imaging. 

[0064] H3s 4A and 4B illustrate a flexo sleeve 100 
of one embodiment of an improved spiral advance ap- 
paratus and metnod that includes beam deflection. In 
the improved spiral advance method the imaging head 
1 04 (not shown ) moves as in the imagesetter 500 of FIG. 
5A. FIG 4A shows a dual beam system that, with no 
compensation writes two spiral tracks at a time. With a 
prior art system (e.g. : a two-beam version of FIG. 1 A), 
the spiral paths 420A, 420C, 420E, 420G, and 420I cor- 
respond to one flattened spiral image track 102 of one 
of the beams of the two-beam system, and the spiral 
paths 4206. 420D. 420F, 420H, and 420J correspond 
to the other the flattened spiral image track of the two 
beam system In an improved imagesetter, each of the 
spiral portions 420A-420J generated by the laser beam 
are deflected in the slow scan direction during fast scan 



imaging to form image tracks 402-409. The resulting im- 
age tracks 402-409 are somewhat similar to the image 
tracks 202 f 204, 206, 208, 210, 212 shown the block 
advance method of FIG. 2 above. 

5 [0065] Referring again to the imagesetter of FIG. 5, in 
one embodiment, the deflection is carried out by deflec- 
tor 506 under control of the controller 540. In one em- 
bodiment, deflector 506 is an acousto-optic deflector. In 
another embodiment, the deflector includes a piezo- 

10 electric mirror. If an acousto-optical device is used, it 
may be the same as the one used for modulating the 
laser beam according to the image data to be written, 
or it may be a different one. One embodiment of the 
method is described in FIG. 4B. In step 440, a flexo 

15 sleeve 100 is loaded in an imagesetter. In step 442, at 
the start of each rotation relative to the imaging head, 
for example at the start of the forming of path 420C, the 
modulated laser beam is gradually deflected in a less 
positive slow scan direction to produce image track 402, 

20 with the positive and negative directions as defined in 
FIG 4A and 5. As the beam moves in the fast scan di- 
rection, the imaging heads are moving in the positive 
slow scan direction, so more and more deflection is used 
to maintain the track as shown in track 102. After the 

25 spiral image head path 420C reaches its earlier starting 
point, called the zero position, which is the intersection 
of track 420C and image track 402, the modulated laser 
beam 503 is deflected to the intersection of track 404 
and what would have been spiral track segment 420E. 

30 The imaging of track 404 now proceeds. 

[0066] In an alternative embodiment with multiple im- 
aging laser beams, the multiple laser beams may be de- 
flected to image different portions of a single image track 
or may be deflected to multiple image tracks. 

35 [0067] The deflection of the beam on the slow scan 
direction to compensate for the spiral advance and the 
track to track deflection is carried out under control of 
the controller 540. When acousto-optical modulator 
(AOM) is used for the deflector 506, an RF amplifier 

40 drives the AOM. In one embodiment, the driving fre- 
quency of the AOM deflector 506 is adapted by the con- 
troller 540 to achieve a deflection of the laser beam, and 
therefore of the focus spot position, such that the ad- 
vance in slow scan direction 130 during one image track, 

45 i.e., during one revolution of the drum 502, is precisely 
compensated. 

[0068] One embodiment for deflecting the focus spot 
of the imaging laser beam using an AOM includes add- 
ing a constant frequency chirp, such as a linear frequen- 
50 cy raise between zero at the start of a track and a max- 
imum value Af at the end of the track : to the basic fre- 
quency f 0 of the RF amplifier driving the AOM. The chirp 
is reset each time a revolution of the drum 502 is com- 
pleted. The frequency driving the AOM is described by: 

55 

f(t) = f 0 + Art/T, t = 0, ...,T, 
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where T is the time needed for one revolution of the 
drum 502. 

[0069] The driving frequency f 0 is modulated accord- 
ing to the image data for the particular image track. 
When imaging the first pixel in each track, time t is set 5 
back to zero. 

[0070] In one embodiment shown in FIG. 5, the imag- 
ing laser beam is deflected in a first AOM shown as de- 
flector 506 in FIG. 5, and modulated in a second AOM 
that is part of modulator 508 in FIG 5. The first and sec- 10 
ond AOMs can be in any order. Alternatively, the mod- 
ulation and deflection can be carried out by a single 
AOM and the driving frequency f 0 of the same RF signal 
can be modulated, so that only one AOM produces both 
image transfer and deflection. 15 
[0071] It may be that the deflection angle is not suffi- 
ciently linear to the driving frequency. In an improved 
apparatus, an interpolation table us used to increase the 
accuracy. A specific driving frequency is assigned to 
each specific deflection angle value in the table, and a 20 
look up used to determine the driving frequency for the 
AOM deflector. 

[0072] If multiple beams are generated using an AOM 
by applying a set of different frequencies (e.g., the 
Cyrel™ Digital Imager (CDI) TwinBeam™ system man- 25 
ufactured by Barco Graphics NV, of Belgium), the devi- 
ation frequency as described above is added to all indi- 
vidual frequencies to deviate all beams by the same off- 
set in negative or positive slow scan direction 130 as 
required. This deflection is preferably done by taking the 30 
characteristics AOM into account, especially the char- 
acteristic of the dependency of the deflection angle from 
the driving frequency. Thereby a correction table can be 
used to correct non-linear dependencies of the deflec- 
tion angle from the driving frequency. 35 
[0073] Acousto-optic deflection usually is fast enough 
to switch back to normal imaging position between the 
last pixel 150 of a first image track such as image track 
402 and the first pixel 1 52 of a subsequent image track 
406. The described method and apparatus enables 40 
seamless imaging with the full speed of non-seamless 
single beam or multiple beam imaging. 
[0074] As rotation speeds increase, it may not be pos- 
sible to achieve the track-to-track deflection fast 
enough. In an improved embodiment, when the deflec- <*5 
tion from track to track takes more than the time to move 
one pixel length in the fast scan direction; the starting 
points for each of the image track 402-41 0 is varied as 
described in shown in FIG. 3A. The imaging commenc- 
es as soon as the deflection is complete. The controller 50 
keeps track of where the beam is in the fast scan direc- 
tion. The pixels for the track are then cyclically shifted 
by the starting position shift in a method analogous to 
the improved block advance method described above. 
[0075] FIG. 7 illustrates another embodiment using 55 
special halftone screens. First, in step 710 the image 
data is raster image processed (RIPped), before expo- 
sure, using a halftone screen which has been adapted 



for imaging on cylinders that may have a seam in a man- 
ner that renders the seam substantially invisible. Next, 
in step 720, the flexo sleeve 1 00 is loaded in an image- 
setter. Then in a step 730, the halftone screened image 
data is transferred to the flexo sleeve 1 00. One advan- 
tage of using special halftone screens is that a prior-art 
imaging head that does not include a deflector 506 or 
block advance controls can be used to enable seamless 
imaging. Using special halftone screens saves the cost 
of modifying the optics at the typically lower expense of 
modifying the RIP software. 

[0076] Special halftone screens can be used to dimin- 
ish the visibility of the artifacts at the seam 105, even if 
no compensation methods, such as described above in 
FIGs. 3A-4A, are used. The halftone screens are special 
halftone screens designed to avoid positioning any dots 
(e.g., pixels) directly at the seam 105. Such a screen is 
shown in FIG. 6A. Because no pixels are located on the 
seam 105, any artifacts that may exist are much less 
visible to the human eye because there is no direct con- 
tact between correctly positioned pixels at the start of 
the image track, and wrongly positioned pixels at the 
end of the image track. It should be noted that this em- 
bodiment may not work perfectly for ail patterns, such 
as for 50% halftone screens, or fine vertical lines, be- 
cause some patterns cannot be modified to move all pix- 
els away from the seam 105. 

[0077] In yet another embodiment, the halftone 
screens for the image data have a shift introduced in the 
dot center positions in the slow scan direction while pro- 
ceeding from the start to the end of the fast scan, e.g., 
during one complete revolution in a drum output scan- 
ner The shift in one embodiment is regular, and in an- 
other embodiment is random, i.e., stochastic. The shift 
steps are such that, together, they compensate exactly 
for the gap in the zero position in the case that standard 
spiral advance is used. This provides for normal spiral 
advance to be used, for example with multiple beam ex- 
posure units, to provide seamless imaging substantially 
without artifacts. 

[0078] To achieve this, a number of pixels is either 
regularly or stochastically subtracted from the pixel po- 
sitions within each track. That is : the image is slanted in 
negative advance direction by the number of advance 
pixels per revolution of the drum, as shown in FIGs. 6B- 
6D. 

[0079] Consider for example a seamless halftone 
screen 602 as shown in FIG. 6B, and suppose the half- 
tone screen 602 is imaged in a spiral advance system. 
A visible seam may still be generated because the pixels 
before and after the zero position are shifted against 
each other by the advance, as explained earlier with the 
aid of FIGs. 1B-1E. To compensate for this, pixel dis- 
placements are introduced in the halftone screen as the 
data is imaged in the fast scan direction 120, and such 
a screen 604is shown in FIG. 6C. In one embodiment, 
the displacements are introduced stochastically, and in 
another embodiment, displacements are introduced 
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regularly. When the corrected version of the halftone 
screen 604 as represented in FIG. 6C is imaged with a 
spiral advance of 2 pixels (two-beams spiral advance), 
the result shown in FIG. 6D is obtained, which is what 
ideally should have been obtained in view of the original 
screen shape of FIG. 6B. 

[0080] In one embodiment, the pixel displacements 
are introduced in the RIP. In another embodiment, the 
pixel displacements are applied on-the-fly in the imag- 
esetting process, for example by the controller in the im- 
agesetter. 

[0081] Note that embodiments of the invention has 
been described above for an external drum scanner. 
Other configurations also are possible. Furthermore, 
while motors have been used in the above embodiments 
as examples of motion actuators in the fast and slow 
scan directions, any other means for providing relative 
motion in the fast and slow scan directions may be used. 
[0082] There have been described herein what are 
believed to be the preferred embodiments (in both ap- 
paratus and method form) of the invention . Those skilled 
in the art will recognize that other and further modifica- 
tions may be made thereto without departing from the 
spirit of the invention, and it is intended to claim all such 
changes and modifications as fall within the scope of the 
invention. 



Claims 

1 . An apparatus for imaging a f lexo sleeve comprising: 

a flexo sleeve mounted on a rotatable drum, the 
drum and sleeve combination having a seam at 
a seam location; 

a laser output scanner oriented to direct one or 
more imaging laser beams to the surface of the 
flexo sleeve at one or more corresponding focal 
spots, the laser output scanner including for 
each laser beam: 

a laser beam source, and 

a modulator to modulate the laser beam 
according to image data; 

a fast scan motion actuator to rotate the drum 
relative to the one or more laser beams; 

a slow scan motion actuator to provide relative 
motion between the one or more laser beam fo- 
cal points and the sleeve surface in a slow scan 
direction parallel to the axis of rotation of the 
drum; and 

a controller receiving the image data and cou- 
pled to each modulator, the fast scan motion 



actuator, and the slow scan motion actuator, 

wherein the controller couples image data to each 
modulator and compensates for artifacts at the 
5 seam while exposing the flexo sleeve at a speed 

substantially the same as conventional spiral ad- 
vance imaging with no seam compensation. 

2. An apparatus as recited in claim 1 , wherein the laser 
10 output scanner includes for each laser beam a de- 
flector for deflecting the laser beam : the deflector 
being coupled to the controller, and wherein the 
controller causes each deflector to deflect the focus 
spot of its laser beam in the slow scan direction 

is while the focus spot moves in a fast scan direction. 

3. An apparatus for imaging a flexo sleeve comprising: 

a flexo sleeve mounted on a rotatable drum, the 
20 drum and sleeve combination having a seam at 

a seam location; 

an laser output scanner oriented to direct one 
or more imaging laser beams to the surface of 
25 the flexo sleeve at one or more corresponding 

focal spots, the laser output scanner including, 
for each laser beam: 

a laser beam source, 

30 

a deflector to deflect the laser beam, and 

a modulator to modulate the laser beam 
according to image data; 

35 

a fast scan motion actuator to rotate the drum 
relative to each laser beam; 

a slow scan motion actuator to provide relative 
40 motion between each laser beam focal point 

and the sleeve surface in a slow scan direction 
parallel to the axis of rotation of the drum; and 

a controller receiving the image data and cou- 
^5 pied to each modulator, the fast scan motion 

actuator, each deflector, and the slow scan mo- 
tion actuator, 

wherein the controller couples image data to the 
50 modulator and causes each of the deflectors to de- 
flect its focus spot in the slow scan direction while 
the focus spot moves in fast scan direction. 

4. An apparatus as recited in any of claims 2 or 3, 
55 wherein each deflector deflects its focus spot at a 

speed substantially equal to the speed of advance 
in the slow scan direction, and in a direction oppo- 
site the motion in the slow scan direction. 
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5. An apparatus as recited in claim 4, wherein the con- 
troller further causes the deflectors to deflect the la- 
ser beams to a next set of laser beam positions at 
the end of each revolution of the drum in the fast 
scan direction . and wherein the controllerthen com- 5 
mences imaging at the next set of laser beam posi- 
tions 

6. An apparatus as recited in claim 5, wherein the de- 
flection of the laser beams from one set of laser 10 
beam positions to the next set of laser beam posi- 
tions a: the end of each revolution to write a next 

sei of tracks occurs while the drum rotates at least 
cne pixel length in the fast scan direction, wherein 
lie controller further cyclically shifts the imaging da- 15 
in tor me next set of tracks by an amount corre- 
sponding to the drum rotation that occurs during the 
cefiectKsn m :hc slow scan direction, such that the 
irrwig.ng oat* is correctly written onto the next set of 

I rt'wvs. 20 

7. An -tpp^'rf'us as recited in any of claims 1 to 6, 
wfuvcm !rc image oat a is screened using a screen 
tnat dimn ches the viability of artifacts at the seam 

lOC^ttOn 25 

8. An apparatus as recited in claim 7, wherein the 
zcroon avoids riot positioning at the seam location. 



15. An apparatus as recited in any of claims 2 to 14, 
wherein the image data is screened using a screen, 
and wherein the controller causes each of the de- 
flectors to displace the pixels of the screen in the 
slow scan direction by an amount dependent on the 
fast scan distance such that imaging with a spiral 
advance substantially corrects the screens for spi- 
ral advance to diminish the visibility of artifacts at 
the seam location. 

16. An apparatus as recited in any of claims 1 to 15, 
wherein the controller controls a complete rotation 
of the drum while suppressing motion in the slow 
scan direction, the rotation causing the one or more 
imaging laser beams to write a first set of one or 
more tracks according to the image data at a set of 
track locations, wherein the controller further caus- 
es the laser beams to advance in the slow scan di- 
rection to the next set of track positions while imag- 
ing is suppressed, the controller further commenc- 
ing imaging at said next set of tracks when the ad- 
vance in the slow track direction is complete, the 
controller further cyclically shifting the imaging data 
for the next set of tracks by an amount correspond- 
ing to the drum rotation that occurs during the ad- 
vance in the slow scan direction, such that the im- 
aging data is correctly written onto the next set of 
tracks. 



9. An apparatus as recited in any of claims 7 or 8, 30 
whcro»n rre screen includes pixel displacements in 

tnc slow scan direction, the pixel displacement de- 
pendent on distance in the fast scan direction from 
a starting oosition, such that imaging using the pix- 
el-d spiaccd screen with spiral advance substantial- 35 
ly corrects scam artifacts. 

1 0. An apparatus as recited in claim 9, wherein the pixel 
displacement is precalculated during raster image 
processing to prepare the image data. 40 

11. An apparatus as recited in claim 9, wherein the im- 
age data is screened, and wherein the controller 
causes the deflector to perform the pixel displace- 
ment on the fly. 45 

12. An apparatus as recited in any of claims 2 to 11, 
wherein the deflector includes an acousto-optical 
device 

so 

13. An apparatus as recited in any of claims 2 to 11, 
wherein the deflector includes a piezo-electric mir- 
ror. 

14. An apparatus as recited in claim 12, wherein the 55 
modulator uses the same acousto-optical device as 

the deflector 



17. An apparatus as recited in any of claims 2 to 16, 
wherein the image data is screened using a screen, 
and wherein the controller causes each deflector to 
displace the pixels of the screen in the slow scan 
direction by an amount dependent on the fast scan 
distance such that imaging with a spiral advance 
substantially corrects the screens for spiral ad- 
vance to diminish the visibility of artifacts at the 
seam. 

18. A method of seamlessly exposing a surface of a dig- 
ital flexo sleeve, comprising the steps of: 

loading a digital flexo sleeve in a laser image- 
setter device; 

exposing one or more image tracks on the sur- 
face of the digital flexo sleeve with one or more 
laser beams moving in a fast scan direction and 
modulated according to image data; 

advancing the laser beams in a slow scan di- 
rection; and 

compensating for any spiral advance such that 
artifacts at any seam locations at the sleeve are 
substantially diminished. 

1 9. A method as recited in claim 1 8, wherein the expos- 
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ing and advancing the laser beams in a slow scan 
direction occur simultaneously, and wherein the 
compensating includes simultaneously deflecting 
the laser beams, in the slow scan direction in a di- 
rection opposite the slow scan advance direction by 
an amount dependent on fast scan distance while 
the laser beams move in the fast scan direction on 
the sleeve surface, such that the spiral advance is 
compensated. 

20. A method as recited in any of claims 18 or 19, 
wherein the image data is screened using a screen, 
wherein the exposing and advancing the laser 
beams in a slow scan direction occur simultaneous- 
ly, and wherein the compensating includes shifting 
pixel data in the screened image data in the slow 
scan direction opposite to the slow scan advance 
direction to compensate for the spiral advance. . 

21 . A method as recited in claim 20, wherein the shifting 
is stochastic. 
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25. A method as recited in claim 24, wherein the expos- 
ing starts when the sleeve is at a starting position, 
the method further comprising: 

resetting the deflection of the one or more la- 
ser beams to zero when the sleeve has returned to 
the starting position. 

26. A method of as recited in claim 25, wherein the de- 
flection of the one or more laser beams is carried 
out by applying frequency chirps to one or more 
acousto-optical device. 

27. A method of seamlessly exposing a digital flexo 
sleeve, the method comprising the steps of: 

loading a digital flexo sleeve in a laser image- 
setter device; 

exposing a first image track on the digital flexo 
sleeve with a laser beam modulated according 
to image data; 



22. A method of as recited in any of claims 20 or 21 , 
wherein the shifting pixel data for a plurality of pixels 
includes: 

Rl Pping an image using a plurality of specially 
designed halftone screens, wherein each one of the 
plurality of the halftone screens use a stochastic 
pixel shift in a negative slow scan direction. 

23. A method as recited in any of claims 18 to 22. 
wherein the fast scan motion is rotation of the 
sleeve relative to the one or more laser beams, and 
wherein compensating includes: 

suppressing motion in the slow scan direction 
during exposing, the exposing including rota- 
tion in the fast scan direction causing the one 
or more tracks to be written at a set of track po- 
sitions on the sleeve according to the image da- 
ta, 



interrupting the laser beam; 

25 advancing the laser beam to a second image 

track in a block advance in a slow scan direc- 
tion, wherein the block advance requires less 
than a full revolution of the flexo sleeve; and 

30 starting an exposure of the second image track 

immediately upon completion of the block ad- 
vance. 

28. A method as recited in claim 27, wherein starting 
35 the exposure of the second image track includes cy- 
clically shifting the second image track image data 
so that data of the second image track is written at 
a correct position on the digital flexo sleeve. 

40 29. A method as recited in claim 27, wherein multiple 
image tracks are imaged simultaneously. 



advancing the one or more laser beams to ad- 30. 

vance in the slow scan direction to a next set 

of track positions while suppressing imaging, 4 $ 



A method of seamlessly exposing a digital flexo 
sleeve with a halftone image, the method compris- 
ing the steps of: 



commencing imaging at said next set of track 
positions when the advance in the slow scan 
direction is complete, cyclically shifting the im- 
aging data for a next set of tracks by an amount 
corresponding to the sleeve rotation that occurs 
during the advance in the slow scan direction, 
such that the imaging data is correctly written 
onto the next set of tracks. 

24. A method as recited in any of claims 18 to 23, 
wherein the motion in the fast scan direction is 
caused by rotation of the flexo sleeve. 



50 



55 



displacing pixel data for a plurality of pixels, 
wherein the plurality of pixels are located adja- 
cent to a seam on a digital flexo sleeve; 

loading the digital flexo sleeve in an imageset- 
ter device; and 

transferring the halftone image to the digital 
flexo sleeve. 

31. A method of seamlessly exposing a flexo sleeve 
having a seam location, the method including the 
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steps of: 

raster image processing (RIPing) an image us- 
ing specially designed halftone screens, so that 
no halftone screening dots are placed directly 5 
at the seam location; 

loading a digital flexo sleeve in an imagesetter 
device; and 

10 

transferring an image to the flexo sleeve using 
a conventional spiral advance mode. 

32. A method of seamlessly exposing a flexo sleeve 
having a seam location, the method including the is 
steps of: 

RIPping an image using specially designed 
halftone screens; introducing pixel shift in the 
negative slow scan direction into the 38 to com- 20 
pensate for the spiral advance of an imageset- 
terthat uses conventional spiral advance imag- 
ing; 

loading a digital flexo sleeve; and 25 

exposing the image onto the flexo sleeve load- 
ed on the imagesetter device using the conven- 
tional spiral advance imaging mode. 

30 



35 
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FIG. 6A 
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FIG. 6B 
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FIG. 6D 
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RASTER IMAGE PROCESSING AN 
IMAGE DATA USING A HALFTONE 
SCREEN 



LOADING A FLEXO SLEEVE 



V 



TRANSFERRING THE HALFTONE 
IMAGE TO THE FLEXO SLEEVE 



FIG. 7 



20 

DOCID: <EP_1132776A2_I_> 



